Abstract. An investigation of the influence of substrate dopant concentration on the short channel effects in 0.1-pm nMOSFETs shows that threshold voltage roll-off is not suppressed by heavy doping and that there is a clear reduction in subthreshold swing at dopant concentrations higher than lxl0" cm''. These results can be explained by the charge sharing concept and, we demonstrate the excellent scalability of the ALD (atomic-layer doped) MOSFET, in which the charge slraring can be effectively suppressed.
Introduction
Recently severalO.l-pm MOSFETs have been fabricated and their excellent performance was demonstrated tl-31. However, threshold voltage (Vth) roll-off was not suppressed satisfactorily, even though their substrate dopant concentration, profile, and junction depth were adequate. This paper intensively investigates the influence of substrate dopant concentration on the short channel effect (SCE) , and demonstrates that heavy doping does not suppress Vtlr roll-off. These results can be explained by the charge sharing concept [a] . The These results strongly suggest that the two-dimensional shape of the drain depletion region is the dominant factor in SCE. In other words, the charge sharing concept [4] ED-32, 932, (1985) . 
